Influence of peptide conformation on oligosaccharide binding characteristics--a study using apamin-based chimeric peptide.
Interactions between proteins and heparin play a crucial role in most of the cellular process. Unraveling the forces that govern the formation of these complexes is vital for understanding the specificities involved in these biomolecular events. In the present study, a detailed analysis has been undertaken to evaluate the effect(s) of peptide conformation on heparin-binding, using a chimeric peptide, apaK6--a chimera of a highly stable neurotoxic peptide from honey-bee venom and a de novo designed lysine-rich peptide. The dissociation constants of these peptide-heparin complexes were found to be in the submicromolar range. Comparison of the results obtained from the titration of the disulfide-reduced and disulfide-intact chimeric peptide with various sulfated oligosaccharides, derived from heparin, suggest that the initial structure of the peptide has pronounced effect on the binding affinity, binding modes and also on binding preferences. The results of this study indicate that the heparin-binding specificity of an isolated peptide and that exhibited by the same peptide when present in a globular protein could be significantly different, especially if the isolated peptide undergoes conformational change(s) upon binding to the sulfated oligosaccharides. In addition, such dependency of the binding specificity on the preformed structures could be utilized for the design of high-affinity and sequence-specific heparin-binding polypeptides.